INTRODUCTION
Adrenal myelolipoma is a benign lesion composed of mature adipose tissue and myeloid elements that are generally asymptomatic and detected incidentally, either radiographically or at autopsy. It is a rare entity with an incidence on autopsy series of 0.08-0.2% [1] . Extra-adrenal myelolipomas are well described in the literature and usually found retroperitoneally in the presacral space [2] . They can also occur, however, in a variety of other locations including the stomach, mediastinum, spine, and liver [3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13] . A total of 16 cases of perirenal myelolipoma have been reported in the literature to date [2, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24] . Of these, only one originated in the renal sinus [23] . We report only the second case, to our knowledge, of an extra-adrenal myelolipoma originating from the renal sinus and review the literature on this rare tumor.
CASE REPORT
S.W. is a 59-year-old, Caucasian male who presented to the urology clinic with left flank and upper abdominal pain of 4 months duration associated with abdominal fullness, worsening wheezing, and dyspnea on exertion, poor appetite, and a 20-lb weight loss. He had no voiding symptoms and no hematuria.
The patient's past medical history was notable for sarcoidosis diagnosed 33 years previously (for which he was on long-term steroids), chronic obstructive pulmonary disease, type II diabetes mellitus, hypertension, gout, coronary artery disease, morbid obesity, and right phrenic nerve paresis. Physical exam demonstrated a morbidly obese male who had mild tenderness and fullness in the left upper abdomen.
Laboratory studies showed normal electrolytes, a serum creatinine of 1.1 mg/dl, blood urea nitrogen of 19 mg/dl, and normal liver function tests. His complete blood count was normal, including a serum hemoglobin of 14.1 g/dl, hematocrit of 40.8 %, and a RBC volume of 4.47 m/µl.
A computerized tomography (CT) scan of the abdomen/pelvis demonstrated an 8.5-cm, left renal, hilar mass with fat attenuation felt to be consistent with an angiomyolipoma (see Fig. 1 ). Given the patient's overall medical condition, interventional radiologic embolization of the mass was attempted. An angiogram was obtained that demonstrated a large, relatively hypovascular mass projecting from the lower pole of the left kidney (see Fig. 2 ). What vascularity was present arose from small renal and cortical branches and remained at the periphery of the mass. No single arterial supply conducive to embolization could be identified. The procedure was terminated and it was elected to observe this lesion with serial imaging. Five months later, a repeat CT scan of the abdomen/pelvis demonstrated a left-sided, 9.0-cm mass with fat attenuation that it was felt may be retroperitoneal rather than hilar. A renal scan at that time demonstrated normal arterial flow with differential function of 55% on the right and 45% on the left. Given the increase in size and the concern for a possible liposarcoma, the patient was advised to undergo immediate exploration and surgical excision of the mass. The patient refused immediate surgery preferring to wait until the end of the following summer. Ten months after the initial presentation, the patient underwent magnetic resonance imaging (MRI) of the abdomen, which demonstrated a large, 9.2-cm, left-sided mass with the epicenter in the left renal sinus and apparently confined to gerota's fascia (see Fig. 3 ). The T2 signal intensity was consistent with fat and the renal vein was patent. After medical optimization, the patient underwent surgical exploration via an anterior transabdominal approach. A large, left renal mass was noted and a left radical nephrectomy performed. Postoperatively, the patient did well and was discharged home in good condition on the eighth postoperative day.
Final pathology showed a 14.1-× 10.2-× 6.8-cm mass that replaced the lower pole of the left kidney and appeared to originate in the renal sinus. The mass was grossly circumscribed and sharply demarcated from the surrounding renal parenchyma, but nonencapsulated (see Fig. 4A ). On cut section, the mass was yellow-red with an oily surface. There were areas of recent hemorrhage, however, no areas of necrosis were identified. Microscopic examination showed areas of mature adipose tissue and hematopoiesis consistent with myelolipoma originating in the left kidney (see Fig. 4B ). Immunohistochemical staining of the lipomatous areas were negative for HMB-45 and smooth muscle actin. No adrenal rests were identified. The left adrenal gland was entirely normal. A final diagnosis of left, renal myelolipoma was returned. 
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DISCUSSION
Myelolipomas are rare benign neoplasms that most commonly arise in the adrenal glands. They are composed of a variable mixture of mature adipose tissue and hematopoietic elements. Myelolipomas were first described by Gierke in 1905 [25] . The term myelolipoma was coined by Oberling in 1929 [26] . Since then, numerous reports of adrenal myelolipomas have appeared in the literature [20] . They are benign lesions with no reported cases of metastasis and are generally asymptomatic and detected incidentally either radiographically or at autopsy.
Myelolipomas outside of the adrenal gland (or extra-adrenal myelolipomas) are even more rare. These generally occur in the retroperitoneal space, and in particular in the presacral space, although cases of myelolipomas in the liver, stomach, and thoracic cavity have also been reported [3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13] . Perirenal, extra-adrenal myelolipomas have also been reported, with a total of 16 published cases in the English literature [2, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24] . Only one of these tumors appears to originate in the renal sinus [23] . This case represents only the second reported case in the literature.
Myelolipomas in general are lucent on plain films and hyperechoic on ultrasound [27] . CT scan generally demonstrates a fatty tumor intermixed with areas of enhancing soft tissue density [20, 28] . There may be a fibrous capsule and fibrous septations. These lesions are typically avascular by angiography, and MRI findings are consistent with a primarily adipose containing tumor [13, 19, 27, 29] . The case presented here demonstrates several of these features. 
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FIGURE 4B
Retroperitoneal extra-adrenal myelolipomas must be distinguished from other adipose-containing tumors of the retroperitoneum. These include both benign and malignant conditions such as angiomyolipoma, liposarcoma, lipoma, extramedullary hematopoiesis, and pelvic lipomatosis [14] . Although there have been cases of preoperative, fine-needle aspiration biopsy making the diagnosis, the majority of the time the diagnosis is made after surgical extirpation [8, 30, 31] . Fortunately, the various tumors in the differential diagnosis are generally easily distinguished pathologically. The distinction, however, between extra-adrenal myelolipoma and extramedullary hematopoiesis can be a difficult one. A report by Fowler et al. outlined the major differences between these two entities (see Table 1 ) [32] . The tumor in this report meets the criteria for extra-adrenal myelolipoma as outlined in Fowler's report. The patient was older (59 years old), with diabetes, coronary artery disease, morbid obesity, and on chronic steroids. The patient had no history of significant hematologic disorders including anemia. The tumor was solitary, well demarcated, with gross yellow areas on cut section, and a mixture of hematopoietic and mature adipose tissue, a significant proportion of which was fat. There were no adrenal rests, bony spicules, or continuity with the medullary bone cavity. Its origin from the renal sinus has only been reported once before, as all prior retroperitoneal cases have been perirenal or presacral. Nevertheless, the combination of features described above strongly supports the diagnosis of extra-adrenal myelolipoma originating from the renal sinus. The lesion did increase in size over time from 8.0-9.2 cm. over a 9-month time span, as has been reported previously for adrenal myelolipomas [33] .
The etiology of myelolipomas remains obscure. Several theories exist including embolization of bone marrow elements, hyperplasia of embryonic bone marrow rests within the adrenal gland or elsewhere, metaplasia of adrenal cortical reticuloendothelial cells or undifferentiated stromal cells, or that they are hamartomas [2, 15, 20, 30, 32, 33, 34] . Extra-adrenal myelolipomas are generally thought to arise from rests of choristomatous intrabdominal hematopoietic stem cells that are stimulated to undergo hyperplasia and at times neoplasia [2, 21, 32, 34] . Regardless of the cell of origin, the stimulus for hyperplasia or metaplasia is thought to be long-term exposure to stress and/or steroids [35, 36] . This is supported by both experimental and clinical data. Work by Selye and Stone showed that injection of crude anterior pituitary extracts rich in corticotropin into the adrenal glands of rats resulted in marked myelopoiesis [37] . Myelolipomas have been seen in patients with both Cushing's disease and congenital adrenal hyperplasia [38, 39] . An increased incidence of myelolipomas has been noted at autopsy in patients with chronic debilitating diseases such as cancer or burn victims [1, 40, 41] . It has also been associated with other chronic debilitating diseases such as coronary artery disease, obesity, diabetes mellitus, and other endocrinopathies (including long-term exogenous steroid use), all of which were present in our patient [14, 18, 32] .
In conclusion, we present the second reported case to our knowledge of an extra-adrenal myelolipoma that arose from the renal sinus. Typical radiographic and pathologic features of myelolipoma are presented. The patient's history of chronic debilitating disease and exogenous steroid use support the theory that exposure to long-term stress and/or steroids is important in the pathogenesis of this rare, benign neoplasm.
